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Running on Empty? 

By Eric Tulleners , D. VM. 
T here are a number of serious breathing problems which can sig­nificantly affect a horse's perfor­
mance. Typically, horses with problems 
which reduce the amount of air entering 
the lungs tire during maximal exertion, 
such as racing exercise , and these horses 
often make an abnormal breathing noise. 
The first step toward identifying the loca­
tion of the obstruction is to have a com­
prehensive endoscopic examination per­
formed by an experienced veterinarian. 
Many problems, such as vocal cord and 
examination which includes endoscopic 
examination, examination of the heart 
and lungs with a stethoscope and with 
ultrasound , and a detailed lameness eval­
uation. If no abnormalities are detected, 
horses are first schooled to the treadmill 
to make them comfortable with the feel­
ing of the ground being pulled out from 
underneath them. To get the most useful 
information from the test, it is important 
that the horses be fit and able to perform 
at near maximal exertion for their partic­
ul ar occupation. 
The high-speed treadmill portion of 
the examination is then performed by a 
The most common problems, such as 
roaring and choking down caused by 
intermittent dorsal di splacement of the 
soft palate, can usually be easily con­
firmed. A number of other problems 
which absolutely cannot be diagnosed 
without a high-speed treadmill evalua­
tion have also been iden tif ied. One of 
these, termed axial devi ation of the 
aryepiglottic fold s (ADAF), results in 
severe narrowing of the airway just in 
front of the opening to the flaps, every 
time the horse takes a breath (Figures I A 
and I B). Dynamic collapse of this tissue 
into the airway usually causes the horse 
flap lysis (left laryn­
geal hemiplegia or 
"roaring"), can be 
accurately confirmed 
based on the results 
of physical and rest­
ing endoscopic 
examination. 
During the last 
ten years, it has 
become clear that 
many breathing 
to make an 
abnormal respira­
tory noi se and to 
tire during stren­
uous exercise. 
This problem 
has been diag­
nosed most com­
monly in Thor­
oughbred race­
horses (80%) but 
has also been 
problems only mani- Figure fA 
fest themselves during 
high-speed exercise and can eas ily be 
completely missed or badly misdiagnosed 
during a resting examination. A typical 
scenario is a horse that works 3/8 of a 
mile well in the morning, but perhaps 
makes a vague noise . During racing exer­
cise the horse tires dramatically, often as 
early as the lI4-pole in a six-furlong race. 
The jockeys comment that they felt they 
had "a ton of horse under them" and 
"were going to win for fun under a hand 
ride" but suddenly the horse began to 
make a breathing noise and choked down, 
backing through the fie ld or at the very 
least hanging at the wire. Unfortunately, 
after the horse is pulled up and catches its 
breath, the noise immediately stops. The 
after-race scoping is uneventful with per­
haps a little bit of mucus, and some red­
dening or pharyngiti s noted by the veteri­
narian. What can be done to resolve this 
frustrating dilemma? The answer often 
involves scheduling a high-speed tread­
mill evaluation at New Bolton Center. 
Before it goes on the treadmill, every 
horse receives a comprehensive physical 
Figure 18 
team of experienced staff members and 
veterinari ans who have performed over 
1,200 clinical evaluations, more than any 
other facility in the country. During the 
evaluation, the horse's heart rate and 
rhythm is continuously monitored by 
telemetry and later evaluated for arrhyth­
mias which can develop during strenuous 
exerci se. The distance traveled and maxi­
mal speed are carefully controlled and 
adjusted according to the individual 
horse's Jevel of fitness. 
The horse's pharyngeal and laryngeal 
function is continuously monitored with 
a state-of-the-art videoendoscope. The 
scope allows the image to be seen in 
exquisite detail in full color on a 20-inch 
monitor, as well as recorded on standard 
videotape . Photographs of any abnormal­
ities that are found can be made from the 
videotape for the owner, trainer, veteri­
narian, and the medical record. After the 
examination, the videotape can be scruti­
nized in super slow motion, frame -by­
frame, to detect even the most subtle 
abnormality. 
identified in 
Standardbred 
(13%) and in Arabian (7%) racehorses . 
Laser removal of thi s apparently flaccid 
or redundant tissue causing the problem 
usually can be done safely on the stand­
ing awake horse on a same-day outpa­
tient basis. Dr. Eric Tulleners, Chief of 
Surgery at New Bolton Center, who 
developed the "no-touch" technique, per­
forms the surgery us ing a 600f,l outer 
diameter laser fiber through the hollow 
channel in the videoendoscope with the 
image of the horse 's throat projected on 
a color monitor. The surgery is done with 
the horse sedated and the throat numbed 
with a topical anesthetic. As in arthro­
scopic surgery, traction on the tissue to 
be removed is necessary. Traction is 
placed using custom-designed long 
grasping forceps introduced up the 
horse's other nostril. The laser quickly 
and efficiently cuts tissue and coagulates 
blood vessels. Bleeding is usually negli­
gible. Anti-inflammatory medication is 
gi ven after the surgery. Horses are typi­
caUy restricted to shedrow exercise or 
small paddock turnout for two weeks 
6 
after surgery to allow for complete heal­
ing of this delicate area. 
The results of a study of this problem 
were presented by Dr. Dana King, a 
surgery res ident working with Dr. 
Tulleners at New Bolton Center, at the 
1997 annual Sc ienti fic Meeting of the 
American College of Veterinary Sur­
geons in Orlando, Florida. Dr. King 
reported that complications were not 
encountered, and healing was uniformly 
unremarkable. Laser surgery definitely 
improved racing performance on 73% of 
racehorses and eliminated noise in 75% 
of horses. Tn comparison , horses with 
ADAF tha t did not undergo surgery and 
that were rested for less than two months 
usuall y did no t improve in racing perfor­
mance when training was resumed. 
As an example, ADAF was diagnosed 
in a ta lented horse who was the winner 
of mUltiple races and had earnings in 
excess of $400,000. The trainer recog­
nized a breathing problem after the horse 
atypically performed poorly in a race. 
Working carefully with the local track 
veterinarian, they were able to localize 
the problem to the throat region, but 
could not pinpoint the exact site. A high­
speed treadmill eva luation at New Bolton 
Center perfonned by Dr. Eric Parente, a 
member of the Section of Sports Medi­
cine and Tmag ing, confirmed the problem 
of ADAF. Standing laser surgery was 
performed to correct the problem, and 
the horse convalesced without complica­
tions. Tn the first start back the horse was 
back to usual fo rm, winning handily. 
While ADAF has been recognized only 
in recent years, it does illustrate the need 
for a high-speed treadmill evaluation in 
horses with suspected breathing problems. 
"A comprehensive high-speed tread­
mill performance eva luation is a time­
consuming, labor-intensive test which is 
not inexpensive to conduct due to the 
equipment and professional expe11ise 
needed. However, these caveats aside, T 
am convinced that the examination is an 
incredibly valuable diagnostic tool which 
is a worthwhil e investment for owners 
and trainers with a horse which is not 
training up to its potential due to a sus­
pected breathing or cardiovascular prob­
lem," commented Dr. Eric TuJleners. 
Continuing Education Opportunities 
for Graduate Food Animal Veterinarians 
(Wfllilluedjw/IJ page 5) 
T he Uni versity of Pennsylvania School of Veterinary Medicine par­
ticipa tes in a number of Food Animal 
Continuing Education (CE) programs: 
The con tent of these courses retlects the 
on-going change in food animal agricul­
ture and the demands of veterinarians to 
address these emerging issues. 
• Dairy Production Medicine 
Certificate Program: This joint program 
sponsored by Penn State and the Univer­
sity of Pennsylvania involves ten three­
day modules given over a period of three 
years, including nutrition (heifer, dry 
cow, and lac tating cow), housing and 
facility des ign , mastitis control programs, 
reproductive management , farm finances , 
and herd expansion. Many experts from 
throughout the country, including faculty 
from both the University of Pennsylvani a 
Schoo l of Veterinary Medicine and Penn­
sylvania State University, teach in this 
CE program which results in a Dairy Pro­
ducti on Medicine Certificate. 
• Software Development: Faculty 
members at the School of Veterinary 
Medi cine's New Bolton Center are con­
tinuous ly invo lved in software develop­
ment which can be used io teach vete ri­
nary students and post-graduate veteri­
narians. 
• Penn Ann ual Con ference: Two-day 
seminars have been given on Culling, 
Nutrition, Economics, Reproduct ion, 
Pregnancy Wastage, and Heifer Manage­
ment with national and internati onal 
speakers. 
• M.B.A. Program: The School's 
CAHP has a joint MBA program with 
Penn' s Wharton School that integrates 
the underlying principles of animal 
hea lth and economics in li ves tock pro­
duc tion systems. Through the Wharton 
MBA program, basic fundamental skill s 
and principles in economics, finance, 
cost accounting, and operations research 
are covered. Students also complete an 
application project that explores the use 
of these principles to a problem in ani ­
mal production. (n.b. There is also a 
concurrent VMD/MBA degree program 
at Penn.) -
Veterillariae M edicinae Doctoris 
(V.M.D.) degree 
It takes four years of gTuduute studies to earn a V.M.D. degree. The first 
two years are spent in lecture ond laboratory. covering such basics as anato­
my, biochemi!ltry. physiology. embryology. pathology, and nutritiun to IllY the 
foundation for the clinical exposure in the third and founh years. During the 
third year the students are increasingly exposed to clinical tcaching and begin 
to have hands-on experience with animal palienl'i. At the end of the third year 
each student selects one of five "trclcks": Small Animal. Large Animal. Large 
and Small Mixed. Equine. or Fl)(.ld Animal. During the fourth year students 
experience clinical rotations consisting of six foundation ~md 18 elective 
blocks. 
For student" interested in both veterinary medicine and business. the 
school of Veterinary Medicine and Penn 's Wharton School offer a combined 
COUI'S\! leading to the joint degrees of V.M.D. and M.B.A. This rigorous joint 
program involves five to six years of study. (There is also a M.B.A. program 
for grclduuted veterinarians; please see "Continuing Education Opportuni­
ties.") A six-to-seven year program uf sludy leading tt) both a VM.D. and 
Ph.D. degree is available for a small number of high.ly-motivated. h.ighly­
quaJified students interested in in-depth research. 
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